Methylenetetrahydrofolate reductase C677T polymorphism, folic acid and riboflavin are important determinants of genome stability in cultured human lymphocytes.
We tested the hypothesis that methylenetetrahydrofolate reductase (MTHFR) C677T polymorphism, folic acid deficiency and riboflavin deficiency, independently or interactively, are important determinants of genomic stability, cell death, cell proliferation and homocysteine (Hcy) concentration in 9-d human lymphocyte cultures. Lymphocytes of seven wild-type (CC) and seven mutant (TT) homozygotes were cultured under the four possible combinations of deficiency and sufficiency of riboflavin (0 and 500 nmol/L) and folic acid (20 and 100 nmol/L) at a constant L-methionine concentration of 50 micromol/L. Viable cell growth was 25% greater in TT than in CC cells (P<0.05) and 32% greater at 100 nmol/L folic acid than at 20 nmol/L folic acid (P=0.002). The comprehensive cytokinesis-block micronucleus assay was used to measure micronuclei (MNi; a marker for chromosome breakage and loss), nucleoplasmic bridges (NPB; a marker of chromosome rearrangement) and nuclear buds (NBUD, a marker of gene amplification). The MNi levels were 21% higher in TT cells than in CC cells (P<0.05) and 42% lower in the high folic acid medium than in the low folic acid medium (P<0.0001). The NBUD levels were 27% lower in TT cells than in CC cells (P<0.05) and 45% lower in the high folic acid medium than in the low folic acid medium (P<0.0001). High riboflavin concentration (500 nmol/L) increased NBUD levels by 25% (compared with 0 nmol/L riboflavin) in folate-deficient conditions (20 nmol/L folic acid medium; P<0.05), and there was an interaction between folic acid and riboflavin that affected NBUD levels (P=0.042). This preliminary investigation suggests that MTHFR C677T polymorphism and riboflavin affect genome instability; however, the effect is relatively small compared with that of folic acid.